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On the relationships of the Archegoniata. ! 
DOUGLAS HOUGHTON CAMPBELL. 


Under the name of Archegoniata are usually included the 
bryophytes and pteridophytes, but we may also include with 
them the gymnosperms, as all three groups agree in the pres- 
ence of an unmistakable archegonium, which while differing in 
some details has such similarity of structure as to point to an 
almost certain, although remote, common origin for all three 
groups. 

This homology was first shown by Hofmeister? in his re- 
markable series of inve$tigations upon the higher cryptogams 
and gymnosperms, and has since been the subject of num- 
erous investigations, so that a great mass of material has 
accumulated. 

Numerous attempts have, of course, been made to trace out 
the inter-relationships of these groups; but recently a good 
many new facts have been discovered which may throw a 
somewhat different light upon these, and it is the intention 
here to call attention to these, and attempt to point out what 
their bearing is upon the point in question. .In trying to do 
this, the data assumed are mainly derived from the results of 
a developmental study of the different forms, coupled with 
such evidence as the paleontological record has to show. 
Unfortunately the latter is too fragmentary, as regards the 
lower forms and the more delicate parts of the higher ones, 
to be of very much service in the study of these points; still 
very valuable material has been brought to light, and prob- 
ably much more will be discovered if a systematic search is 
made. 

It is generally admitted that we are to look for the ances- 
tors of the higher plants among the fresh water green Algz. 
On account of the structure of the sexual organs, as well as 
the occurrence of a sort of protonema, the Characez have 
sometimes been regarded as the nearest approach among ex- 
isting Alga to the mosses; but if this is so, the ancestral forms 
must have been of a much less specialized character than even 


' Read before Section F, A. A. A. S., Washington Meeting, August, 1891 
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the simplest of living forms, and it seems more probable that 
of living Algae, the higher Confervaceze such as Coleochete, 
come nearer to this hypothetical form. 

The first of the groups with which we have to deal, the Bryo- 
phyta, or Muscinez, is readily divisible into two classes, the 
liverworts (Hepatic ), and true mosses (Musci). There has 
been some controversy as to which of these is nearest the 
primitive stock, and to the higher plants. A comparison of 
the two groups will show, however, very strong reasons for 
considering the Hepatic as the more primitive group.  A\l- 
though far outnumbered in species by the true mosses, the 
Hepatic show a much greater diversity of form, both of the 
gametophyte and sporophyte than is the case with the Musci, 
which form a remarkably close group with relatively insignifi- 
cant differences (excepting in the’ case of Sphagnum); and 
the higher ones, with their very peculiar and highly special- 
ized sporogonium, are evidently very remote from any other 
group of plants. The Hepaticw, on the other hand, offer a 
very strong contrast to this. Several divergent stocks are 
evident, all traceable to a common form and touching in cer- 
tain respects, Alga, Musci, and Pteridophyta. The thallus 
of such simply organized forms as Axthoceros or Pellia, is but 
a slight advance on the higher green Alga, although it must 
be borne in mind that this simplicity does not extend to the 
sexual organs and sporophyte. On the other hand, these 
same forms are connected directly with the Musci through 
Sphagnum, and as the writer has endeavored to show be- 
fore,’ to such pteridophytes as Ophioglossum. 

If we now study a little more closely the relation of the 
Hepatic, se, we can distinguish three well-marked 
series of forms diverging from a common stock. Nearly all 
liverworts pass through a more or less well-marked thallose 
stage which is persistent in some of the simpler thallose 
Jungermanniacee such as Avewra and Metzgeria. This is a 
simple flat often heart-shaped thallus, growing from a single 
apical cell. It is usually, although not always, traversed by 
a well-marked mid-rib. The frequent recurrence of this stage 
in the development of so many forms of Hepaticze, as well as 
in the prothallium of the isosporous ferns, is most readily ex- 
plained by the assumption that this represents the ancestral 
type from which both groups have sprung. Granting this to 


1 The affinities of the Filicinew: Bot. Gaz. Jan , S90 
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be the case, the thallose Jungermanniacee are to be regarded 
as the most primitive of living forms, and not the Ricciacee, 
which are usually so considered. It seems more likely that the 
latter, together with the very closely related Marchantiacee, 
represent a group in which the thallus has become highly dif- 
ferentiated, without a corresponding development of the spo- 
rophyte, and which reaches its highest expression in such 
forms as Varchantia and Asterella. Of course it is possible 
to regard the simpler Ricciacez as the primitive forms from 
which the Jungermanniacez have sprung; but this would in- 
volve a reduction of the thallus in the latter which seems 
hardly probable, as in some Marchantiacez, and probably in 
the Ricciacee also, the young thallus corresponds closely to 
to that of the simpler Jungermanniacex, and the massive 
thallus of the older plant arises secondarily. The very sim- 
ple sporogonium of Avccza, of Course, is an important point 
in determining its systematic position, and indicates, that if, 
as here suggested, the Ricciacex are derived from forms like 
the lower Jungermanniacee, it must have been at a very 
varly period, before the sporogonium of the latter had reached 
its present stage of development. 

Leitgeb! has already called attention to the connection of 
Anthoceros withthe Jungermanniacee, and the evolution of the 
foliose torms of the latter group from the thallose forms is 
easily demonstrated. 

We may then pretty safely assume that the primitive liver- 
worts were thaliose forms not unlike such existing forms as 
Metzgeria, or the prothallium of an Osmunda, and that from 
these, three stocks diverged, the Ricciacew (including Mar- 
chantiacex), the Anthocerotew, and the foliose Jungerman- 
niacexw. The first and third of these groups forming the great 
bulk of the living forms are to be regarded as specialized 
branches that end blindly; the second, however, is especially 
important from a morphological standpoint, as it probably 
represents to a considerable degree, the ancestral form from 
which both the true mosses and the Pteridophytes have sprung. 

The Anthocerotez? differ remarkably from the other liver- 
worts, especially in the development of the highly specialized 
sporogonium. This finds its nearest homologue, not among 
the Hepatic, but in the lowest order of the true mosses, viz. : 


' Untersuchungen iiber die Lebermoose, Vol. V, pp. 8-9 
Leitgeb, l. c 


: 


326 The Botanical Gazette. * [December, 


the Sphagnacew. The close similarity in the development of 
the sporogonium in these two groups, can only be explained 
on the assumption of a common origin, and this is strength- 
ened by the fact that the protonema of Sphagnum is a large, 
flat thallus instead of the filamentous form common to most 
mosses. In short, Sphagnum forms a link between Axntho- 
ceros and the true mosses. 

This is true of the protonema, as well as the sporogonium, 
for while the younger protonema is at first a simple flat thallus, 
later there may grow out from its margin filaments which have 
all the characters of the ordinary protonemal branches of the 
higher mosses, including their peculiar oblique septa. These 
filamentous branches, as well as the leafy stem, are second- 
ary, and it is difficult to see how we can assume that the 
former represents the primitive condition, as Goebel! and 
Bower? assert. [It seems much more in accordance with the 
facts to believe that the flat thallus represents the primitive 
form of all, and that in the mosses, as the leafy branches 
bearing the sexual organs became more and more prominent, 
the large prothallium-like protonema gradually became lost, 
being replaced by the secondary filamentous form found in 
most mosses. 

The foregoing attempt to point out the connection of the 
different groups of the bryophytes may be illustrated by the 
diagram on the opposite page. 

The probable connection of the Anthocerotez with.the 
Filicineze has been noted by several investigators,* but the 
assumption has been usually made that the relationship must 
be sought with the Leptosporangiatz, as these have been 
regarded as the lowest of the forms. Of the leptosporangi- 
ates the Hymenophyllacew have usually been regarded as 
the most primitive, this opinion being based mainly upon the 
delicate character of the sporophyte. The most recent in- 
vestigations, however, do not bear this out, and the attempt 
of Prantl* to homologize the sporogonium of Axthoceros with 
the sporophyte of //ymenophyllum involves such an amount of 
pure speculation and so little real morphological correspond- 
ence as to be very far from convincing. 


' Morphologische u. biologische Studien: Ann. du Jardin botanique de Buiten- 
zorg, Vol. VII, p. 115 

* Annals of Botany, Vol. III, No. 11, p. 372 

% Leitgeb, 1. c., Vol. VI, p. 60.— Prantl, Hymenophyllacez, p. 62. 
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From a very careful study of the question, the writer’ was 
led to a very different view as to the relative position of the 
different groups of the Filicinew, and gave what seemed to 
him strong evidence in favor of considering the eusporangi- 


Anthocerotea 


Thallose Jungerman. 


DiaGRamM 1, illustrating the inter-relationships of the bryophytes. 


ate forms, which hitherto were regarded as the highest of the 
ferns, as the primitive forms from which the Leptosporangi- 
ate have been derived. Ophioglossum was considered to 
be the nearest of the existing forms to this ancestral form, so 
far as can be judged from a study of the structure of the 
sporophyte. 

Of the three classes of the pteridophytes, the ferns form a 
very large majority and constitute the prevailing type of the 
existing forms. If we compare the number of species in the 
three classes, we shall find that the Filicineaze comprise at least 
go per cent. of living forms, and that of the 3000 or more 
species of ferns an overwhelming majority belong to one fam- 
ily—the Polypodiacee. This fact, in connection with the 
highly differentiated sporangium, and other structural peculi- 
arities, led me to express the opinion that the Leptosporan- 
giate (of which the Polypodiacew are the type), instead of 
representing the primitive group of ferns, were in fact a com- 


' Affinities of the Filicinez, p. 3. 
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paratively modern, specialized group, comparable to the leafy 
liverworts or the true mosses. There is no geological evidence 
to show that the true leptosporangiate ferns were ever much 
more numerous or better developed than at the present time. 
On the other hand, the geological record, as well as embryo- 
logical study, so far as the latter has been applied to them, 
points to the primitive nature of the Eusporangiate. 

The most recent and careful study of the carboniferous and 
pre-carboniferous ferns, show that their affinities were not 
with the Leptosporangiate, but with the Eusporangiate, 
especially the Marattiacew. Forms probably referable to the 
Ophioglossez, and probably also to the Osmundacew,' have 
also been found, but no unmistakable leptosporangiate remains 
are known untilthe early Mesozoic formations, from which time 
they increase rapidly in number and variety. Solms-Lau- 
bach* justly remarks that if such forms did exist in the earlier 
formations, it is exceedingly strange that, among the innumer- 
able perfectly preserved leaves, a structure so durable as the 
annulus of the sporangium should have tailed to be preserved 
in a recognizable condition. 

The ontogeny of the Eusporangiates, so far as known, har- 
monizes with the geological evidence. The prothallium is 
more massive, and longer-lived than in the leptosporangiates, 
in this respect approaching the liverworts, and the sexual or- 
gans show points of primitive structure. Unfortunately the 
embryogeny is scarcely at all known in any of the homospor- 
ous forms, which are presumably the most primitive and 
approach most nearly the ancestral type. 

From a series of investigations recently completed by the 
writer, it appears that the Osmundacez are about midway be- 
tween the true Eusporangiatz and the Leptosporangiata, both 
in regard to the prothallium and the embryo. The intermed- 
iate character of the tissues of the sporophyte has already been 
repeatedly called attention to by various writers. The pro- 
thallium resembles to a remarkable degree that of certain liver- 
worts, notably Dendroceros, and the sexual organs approach 
in certain respects the Marattiacez, but also recall Eguise- 
tum and even certain bryophytes. The embryo is noticeable 
on account of the large size of the foot and its long depend- 


Solms-Laubach: Paleophytologie, p. 156 
Bower: Annals of Botany, May, 1891 
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ence upon the prothallium, as well as the great development 
of the calyptra, all of which are evidences of the primitive 
character of the group, and in all of which, so far as known, 
it approaches the Eusporangiate. An interesting point noted 
was the fact that the primary root grows from a single tetra- 
hedral apical cell, as in all of the Filicineaze except the Marat- 
tiacew and /svetes, while the later roots, at least of the two 
species studied, O. Claytoniana and O. cinnamomea, possess a 
four-sided pyramidal apical cell. This seems to indicate that 
the former is the primitive form which has been retained in 
all except the Marattiacew and the probably allied /svetes. 
Whether this state of things obtains in the embryo of the for- 
mer of these is not known, but it is not impossible; in the lat- 
ter a trace of this is sometimes seen in the very carliest 
stages of the embryo, but is lost before the root is fully 
grown. ! 

In the course of these investigations points of resemblance, 
both in the prothallium and sexual organs were noted, that re- 
called the corresponding points in Agaisctum. So numerous 
were these, that it led to a belief of a nearer relationship be- 
tween the Equisetineze and Filicinea than is usually maintained, 
and to warrant the possible union of the two classes into a group 
opposed to the Lycopodinew. Van Tieghem? has called at- 
tention to correspondences in the sporophytes of /guzsetum 
and Ophioglossum which confirm this view. It is even pos- 
sible that this might be carried so far as to assume a common 
origin for these two classes, distinct from that of the Lycopo- 
dinew which in some respects recall rather the true mosses 
than the liverworts. One great difficulty in dealing with the 
Lycopodinex, and especially the Equisetine, is that they are 
degenerate forms which have lingered after their larger and 
better organized kindred have disappeared, and it is difficult 
to judge which are primitive and which secondary characters. 
Certain it is, that the investigated species of Lycopodium ® dif- 
fer more from /guisetum, than does the latter from the ho- 
mosporous Filicinee. Still we’ are not yet in a position to 
speak positively on this point. 

Of the true leptosporangiate ferns, the reasons already given 


Campbell: Annals of Botany, Vol. V, No. 19, p. 243 
Unfortunately the paper was not accessible. 
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seem to warrant the assumption that in the Polypodiacew we 
have to do with a group of comparatively modern forms that 
have arisen from the more ancient Eusporangiate through 
the Osmundace, Gleicheniaceze and Cyatheacex, which fami- 
lies constitute a quite natural series. The two families, Hy- 
menophyllacew and Schizweacew, while evidently counected 
with the lower members of this series, seem to form two off- 
shoots from the main line of ascent, and the former is prob- 
ably a degenerate group whose peculiarities are largely due to 
the effects of environment. The affinities of the Hymenophyl- 
lacew seem to be with the Gleicheniaceew and Osmundacee. 
The form of the sporangium and spores, as well as the pro- 
thallium and sexua! organs, is of the type found in these 
groups. The branching filamentous prothallium, upon the 
importance of which too much stress has been laid, is by no 
means rare in Osmunda Claytoniana under certain circum- 
stances, and the form of the sexual organs is very similar. 

As to the sporophyte, the Ophioglossea form a natural se- 
ries with Ophzoglossum at the bottom, and such species of 
Botrychium as B. Virginianum at the top, the latter connect- 
ing the group with the Osmundacex. 

The Marattiacew, as might be expected of such ancient 
forms, show affinities with both the Osmundacezw and Ophio- 
glossew, and may perhaps be regarded as a branch of the 
original stock that, beginning very far down, reached its 
maximum development in the Carboniferous era, and then 
declined. Whether, as suggested by Bower,! the sperma- 
phytes have arisen from the same stock, must at present re- 
main conjectural. 

The forms hitherto discussed are the so-called isosporous 
forms. Among the existing pteridophytes, however, are four 
very distinct groups in which spores of two kinds are found, 
viz.: Selaginellea, Isoetew, Marsiliacea, and Salviniacex. 
The first of these is evidently enough related to Lycopodium, 
and the third to the Polypodiacezw; but the affinities of the 
others are not so clear. The Salviniacea, while clearly 
enough belonging to the Leptosporangiata, and related to the 
lower members of the series, still are so peculiar that it is not 
easy to decide where they should be placed. Prantl? sug- 
gests the Hymenophyllace as their nearest allies, and prob- 


' Annals of Botany, Vol. III, p 
* The Schizwacex, p. 153 


| 
| 
4 


1891.) Relationships of the Archegoniata., 331 


ably either these or the Schizawacex are to be so considered. 
/soctes is even more difficult to place. It is unquestionably 
the nearest among living pteridophytes to the spermaphytes, 
but with what group of homosporous ferns it is most nearly 
related, is hard to say; for while showing evident relationship 
to several forms, they are in widely separated groups. On 
the whole, the evidence is in favor of regarding it as nearest 
the Marattiacez; but this is liable to be changed when the 
embryogeny of the latter is known, and the life history of the 
Ophioglossea. (See diagram 2. 


Marsiliacex. 


Osmundacex, 


Ophioglossex. 


Hepatice. 
DiaGRAM 2, illustrating the ontogeny of the vascular cryptogams and 
spermaphytes. 
The tendency toward the separation of the sexual organs, 
occasionally found in nearly all forms examined, occurs regu- 
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larly in Aguésetum and many Polypodiacee. This tendency 
has been attended by a greater and greater reduction of the 
prothallium, which finally, in such forms as /see¢es, has lost 
all power of independent existence, and serves simply to nour- 
ish the sporophyte until it can live alone. In these two, the 
sex of the prothallium is already indicated by the two sorts 
of spores. This carried a step further resulted in the macro- 
spore being retained permanently within the sporangium 
which did not separate from the sporophyte until the prothal- 
lium was developed. 

At first, as is still the case in Ginkgo’ and some cycads, 
fertilization was not effected until after the sporangium (seed 
became detached ; but in the higher forms, fertilization and 
the formation of the embryo were completed before the seed 
ripened, as is seen inthe Abietinew, for example. 

Inasmuch as heterospory was developed independently in 
several widely separated groups, the question naturally arises 
whether the formation of seeds may not also have taken place 
in more than one line, and that all of the spermaphytes have 
not necessarily arisen from the same stock. 

The great gap between gymnosperms and angiosperms it 1s 
at present impossible to bridge over, and the possibility of a 
separate origin of the latter directly from some group of 
pteridophytes is by no means improbable. The writer's re- 
cent investigations upon the embryo of /svefes? have shown 
that it much more nearly resembles that of a typical monocot- 
yledon than it does the gymnosperms, and as the prothallium 
is hardly more differentiated than in the latter, it is about as 
easy to imagine the monocotyledons to be derived directly 
from forms like /sectes as from the gymnosperms. 

As might be expected, there is much difference of opinion 
concerning the inter-relationships of the spermaphytes. The 
view ordinarily accepted is that of Strasburger,* who derived 
the gymnosperms from forms intermediate between ferns 
and lycopods, but having their nearest affinity among living 
forms with Se/aginella. This common stock then divided into 
two branches, cycads and conifers, and from the latter through 
the Gnetacex, were derived the dicotyledons, from which as 
a degenerate group the monocotyledons have descended. 


' Goebel: Outlines, p. 338 
® The life history of Isoetes echinospora, Ann. of Bot. Vol. V. No. 19 
3 Coniferen und Guetaceen, p. 258 
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Kny! claims a distinct origin for the two divisions of the 
angiosperms. He says, ‘‘The two principal divisions of 
the angiosperms, dicotyledons and monocotyledons, repre- 
sent two great independent lines of development, whose origin 
reaches at least as far back as the vascular cryptogams, if not 
lower.’’ He is inclined with Strasburger to connect conifers 
and dicotyledons with the Lycopodinexw, and would derive 
the monocotyledons directly from the ferns. 

Prantl’s? views are much the same as Kny’s, except that 
possibly a part of the dicotyledons have a common origin 
with the monocotyledons. 

From the evidence at present available, both of embryology 
and paleontology, the assumption of a separate origin for the 
two groups of the angiosperms is certainly unwarrantable 
In all forms yet investigated, the uniformity in the essential 
structure of the flowers, and especially the development of 
the embryo-sac, points unmistakably to a common origin. It 
may be that further investigations upon the lower members 
of both groups may modify this view, but that such extraor- 
dinary correspondence as exists in the formation of the em- 
bryo-sac, the structure of the egg apparatus, the fusion of the 
endosperm nuclei, etc., could have arisen independently in 
the two groups is inconceivable. 

On the other hand, the evidence for a direct connection of 
gymnosperms and angiosperms, is not entirely convincing, 
and the possibility of a separate origin for these two groups 
is by no means unlikely —nay, seems quite probable. 

Whether the origin of the angiosperms is to be looked for 
directly from the Filicineze, through such forms as /soe¢es, or 
from forms higher up like the cycads, can only be satis- 
factorily answered after many forms have been thoroughly 
studied. As yet our knowledge of the embryology of the 
cycads and the simplest angiosperms is too incomplete to 
make an answer to this question more thana mere conjecture. 

Palo Alto, California. 


' Entwickelung der Parkeriaceen, p. 61 
2? Hymenophyllacee, p. 68 
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A new herbarium pest. 
Ve. 

In the year 1890 a number of small Geometrid larva, re- 
calling somewhat in appearance those of the genus Aplodes, 
were found by the botanists of the Department of Agriculture 
infesting certain dried plants in the Department herbarium, 
and especially those which had been received from Mexico 
and Lower California, from Dr. Edward Palmer. Dr. J. N. 
Rose first observed it in January, 1890, on plants from La 
Paz, but it was still more abundant in a collection from the 
State of Colonna, Mexico, made in the beginning of the 
present year. Being referred to me for identification, I be- 
came much interested in the matter, as it was the first case 
that had come under my notice of a Geometrid larva feeding 
upon dried plants. The matter acquired additional interest 
also because the species was evidently new and there was 
danger of its being spread through distribution into other 
parts of the world. I therefore took steps to watch the course 
of the insect and rear it to the imago state. This was done 
some time ago and I have had drawings of the different stages 
finished for some’ time, and call attention to the matter now 
because the trouble has grown in the Department herbarium 
and it is of sufficient importance to put on record. The first 
moth emerged October 22d, 1890, and others were subse- 
quently reared from material received from time to time from 
the Department herbarium. While the larva was first dis- 
covered, as stated, on Mexican plants, it has not confined its 
work to such plants, but has spread to others and is by far the 
most destructive herbarium pest which the botanists in charge 
have to deal with. Plants of the genus Coulterella, for ex- 
ample, which were sent by Dr. Rose to Dr. C. Hoffman in 
Berlin, have been so injured that but one perfect flower re- 
mained; yet, according to the observations of Mr. L. H. 
Dewey, in overhauling the herbarium, the insect’s work is 
still mostly confined to southwestern plants; after these from 
Mexico, chiefly those from California. In some cases eastern 
plants have not been attacked, even when associated with 
western, but in one case at least, viz.: Rhus toxicodendron, 
eastern plants have been extensively infected. 

The larvae feed on the flowers and also to some extent on 
the leaves. More rarely they feed on the hard fruits and 
seeds. The following list, kindly prepared by Mr. Dewey, 
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of the plants upon which the larve had been found prior to 
its work on Rhus toxicodendron will be of interest in this 
connection. 


Species Orde? Locality 

Ceanothus ‘sorediatus ........... Rhamnacea. S California. 
Dalea Seemasii. Leguminos@® ........... S. California 
Ribes viburnifolia ............. Re S. California 
Arctostaphyllos oppositifolium... Ericace@ .............. S. California 
Eriodictyon glutinosa........... Hydrophyllacew........ Arizona 
Pentstemon secundiflorus........ Scrophulariacew........ Arizona 


The eggs are laid upon the plants or on any surrounding 
object. They are but slightly attached, bluntly ovoid, 0. 3 
mm. wide and 0.4 mm. long. They are steel-gray in color, 
the shell white with faint iridescence when empty, and faintly 
and irregularly reticulate. The duration of the larval period 


Fic. 1. Carphoxera ptelearia: a, larva from side; 4, do. from above; ¢, side view 
of abdominal joint of same; d, tubercle of same; ¢, pupa; /, do. cremaster; 
g, do. abdominal projection.— a, 4, d, enlarged about six times; ¢, ¢, /, still 
more enlarged. (Original.) 


LE. angustifolium grows in the West but mostly in northern California and 
Oregon 
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has not been determined. Growth, however, is very slow, 
and the period from the egg to the full larval growth is var- 
iable. The larval life extends in some cases certainly over a 
period of three months. When full grown the larve attain a 
length, extended, of 8 mm.; contracted when disturbed or at 
rest of 5 to6mm. Whenever disturbed they contract con- 
siderably and become rigid and motionless. The larva is 
shown in characteristic positions in the accompanying illus- 
tration (fig. 1, @, 6). It is dull grayish in color, varying con- 
siderably in different specimens. On reaching full growth the 
larva constructs a cocoon of loose white silk, forming an irreg- 
ular open network as shown in fig. 2, 6. The cocoon is usually 
placed in a fold of the leaf or is otherwise protected by the 
plant, and is occasionally partly covered with bits of anthers 
or fragments of leaves. In shape it is irregularly ovoid and 
is about 6 mm. by 3.5 mm. The change to pupa takes place 
about three days after the co- 
coon is completed and the moth 
usually appears eighteen to 
twenty days after pupation. 
The pupa is 5 mm. in length, 
somewhat robust, and is slight- 
ly yellowish in color, with su- 
tures and tip brownish, the 
latter being quite dark. <A pe- 
culiar pad or flap-like projec- 
tion occurs on the side of the 
fifth abdominal joint (fig. 1, 
g). The cremaster is pro- 
duced, notched at the tip and 
armed with six long hooked 
hairs or spines (fig. 1, 7). The 
adult insect is about 5 mm. 
long and expands from 13 to 


14mm. The general color is 

Fic. 2. Carphoxera pteleariasa, larva, greyish-yellow inclining to saf- 

’, cocoon; ¢, moth; ¢, egg—allen- fron, the primaries being some- 
larged. (Original. ) 

what darker. The wings are 

marked (fig. 2, ¢) with transverse bands of dusky shade, and 

each wing has a discal spot. The head is dark brown, with 


the antenna, including a large spot on the vertex, yellowish. 
The under surface is nearly concolorous, the dark bands being 
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less distinct, and the discal spot more intensified. The fringes 
are concolorous with the ground color and with black dots 
beyond the veins. 

This insect has become a source of positive alarm in the 
Department herbarium on account of its rapid multiplication 
and the harm it occasions. It behooves botanists to be on 
the lookout for it and to adopt such measures as will insure 
immunity from it, if dry specimens are being received from 
Mexico and the southwest, or from herbaria in which it is 
known to occur. The custom of poisoning dried plants with 
corrosive sublimate to protect them from various enemies, such 
as book mites, Psoci, ete., should give immunity from the 
attacks of this insect if the poison has been thoroughly ap- 
plied. If to the corrosive sublimate a quantity of arsenic is 
added, the protection will be more effectual. I would also 
recommend as very useful in disinfecting herbaria of this and 
other pests an air-tight quarantine box of zine or galvanized 
iron in which the plants may be temporarily placed and sub- 
mitted to the fumes of bisulphide of carbon, which are very 
sure to destroy all insect life. Effective steps have already 
been taken to prevent the sending out from the Department 
of any infested specimens in future. 

The fact that this insect has appeared in dry plants from 
the comparatively arid western regions may furnish a clew to 
its original habit. It is presumable that it normally feeds on 
the dead or dried plants of Mexico and adjacent arid regions, 
and that it has simply adapted itself to the somewhat similar 
conditions prevailing in herbaria. 

This is the first true Geometrid, so far as I know, recorded 
as feeding on dry and dead vegetation. In the Pyralidina a 
number of species are known to be not only truly carnivorous, 
feeding on other insects, but also to feed upon grass and 
rejectamenta as well as dead leaves. Some Tineina are also 
known to have similar habits, while in the Deltoid group of 
Noctuids several genera are known to feed on dead leaves. 

The illustrations, which have been prepared for /usect Life, 
are used by permission of the Hon. Edwin Willits, Assistant 
Secretary of Agriculture, who desires to give the facts in the 
case as wide circulation as possible, and who is particularly 
anxious that the Department shall not be the means of dis- 
tributing any undesirable introductions. 

U.S. Dept. ef Agric., Div. of kntomology. 
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Notes upon Peronosporee for IS91. 
BYRON HALSTED. 


Phe season now closing has been an average one as to the 
total amount of rainfall, but the two previous years were mod- 
erately wet ones, and particularly 1889. Of special note in 
this connection is the amount of rain that fell during the month 
of August, namely, 5.32 inches on an average throughout the 
state; while the September precipitation was not so great but 
near the average. 

PHY TOPHTHORA INFESTANS D. By. While not one quarter 
as prevalent as last year this rot has not been absent, espe- 
cially among the late potatoes. It was first observed in July, 
about ten days after a series of rains. The writer is more than 
ever convinced that much of the decay of Irish potatoes in the 
East is due to bacteria and the Phytophthora gets credit for 
much more damage than ts its due. 

SCLEROSPORA GRAMINICOLA (Sacc.) Schr. which is common 
upon Setarta viridis and S. /talica in lowa, has not yet been 
found in New Jersey. The first host for this mildew gives one 
of the best illustrations of how the sustaining tissue breaks up 
into fine shreds as if to facilitate the dispersion of the oospores 
as it doubtless does. 

PLASMOPARA VITICOLA (B. & C.) Ber. & De T. was com- 
paratively rare upon the grape during the early part of the 
year, but after the crop was removed the mildew showed itself 


upon the mature leaves in remarkable abundance. So rapid 
and great was its growth in September that the vineyardists 
frequently mentioned the fact of their own accord. This 


seems to be a striking example of the mildew being associated 
with the moist weather of the autumn. It has been again 
observed that the lower leaves, that is, those nearest the soil, 
are the most certain to be attacked, leaves lying upon the 
earth being worst of all. It has not been as abundant upon 
Ampelopsis quinguefolia and A. tricuspidata as last year. 

PLASMOPARA PYGM.EA (Ung.) Schraet. was found in small 
quantity in early spring upon Axemone nemorosa but not met 
with upon its other hosts. 


PLASMOPARA GERANII (Peck) Berl. was in early spring one 
of our most abundant and conspicuous members of the group, 
as upon Geranium Carolinianum it covered the leaves with a 
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white felt and developed a premature reddening of the affected 
foliage. In midsummer it disappeared only to appear again 
upon the seedling plants in autumn ready for its hibernation 
in the substance of its hosts. It was taken also upon G. mac- 
ulatum but not upon G. Robertianum. 

BREMIA LACTUC.® Reg. has only been met with upon gar- 
den lettuce and principally in green-houses where it did some 
damage. 

PERONOSPORA PARASITICA D. By. is one of the most wide- 
spread and common of all the mildews. It has been observed 
on nearly all the ordinary hosts, as Cardamine hirsuta and 
C. lactniata in early spring, and radish and cabbage later in 
the season. A new host apparently in Adyssum maritimum 
was found affected, growing in a green-house with radishes 
near by, likewise infested. The Crucifera in general are subject 
to the attacks of this mildew. 

PERONOSPORA CUBENSIS B. & C. has been the most  in- 
teresting species this season. It will be recalled that this 
mildew, in the spring of 1889, was known only in Japan, Cuba 
and this state. During that year it was found in the southern 
states. Last year it was only rarely met with, but almost 
daily looked for. Until midsummer of the present season it 
had not been found, but since then it has appeared, literally 
almost everywhere in this region, and through correspondence 
it is learned that it is very wide spread and general. From 
Professor Galloway I learn that it is abundant in Washington, 
and Dr. Sturgis sent specimens from New Haven, where it 
was common upon watermelon. Upon the same host it 
seems accountable for the failure of the crop to some extent 


in this vicinity. No oospores have been met with, but the 
rapid germination of the violet conidia by zoospores is easily 
demonstrated. The wild species of Cucurbitacew, namely, 


Sicvos angulata and Echinocystis lobata, have been examined 
with the hope of finding the mildew, but without success. 


PERONOSPORA EFFUSA Kabh. has been much more abund- 
ant this season than formerly. The crop of spinach now 
standing in some places is badly spotted with the mildew, 
which will materially shorten the crop. 

PERONOSPORA POTENTILL.£ D. By. has been taken occa- 
sionally upon the common host Potentilla Norvegica, but of 
most interest is the finding of it upon P. grandiflora which, 
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while recorded in Saccardo, is perhaps new to this country. 
The oospores were in abundance. — It was also luxuriant upon 
Potentilla Nepalensis, in which also oospores were present. 

Cysropus Farl. has been abundant 
upon the sweet potato foliage and the oospores in the galls of 
the /pomea pandurata as mentioned last season. In no case 
were the galls found upon the former host. 


CyYSTOPUS CANDIDUS (Pers. ) has its long list of hosts, 
and in this isa match for Peronospora parasitica, both frequently 


growing together upon the same species of Cruciferae. Fine 
specimens with chalky white patches of large size were found 
unusually abundant upon some horseradish plants, and in this i 
vicinity during June the shepherd's purse is fortunately quite | 
seriously affected by this white mold. 

Cysropus PORTULAC.® (DC.) Lev. in like manner assists 


materially in killing off the purslane. 

As a whole this has been a year in which the mid-season 
was characterized by few Peronospore, but the quota has been 
well filled by the rapid development of several species in great 
abundance late in the season. The frosts of autumn held off 
unusually late, and this, together with the heavy rains, gave 
these parasites a good opportunity to make a rank growth. 
The other points of particular interest have been the finding 
of Peronospora parasitica upon Alyssum maritimum,; P. Cu- 
éensis in great abundance upon cucumber, pumpkin and 
squash, and quite destructive to watermelons; 7. ¢ffusa abund- 
ant upon spinach; and Potentille upon Potentilla grandi- 
flora and Potentilla Nepalensis, both hosts abounding in 
oospores. 

Rutgers College, New Brunswick, N. F 


New plants collected by W. G. Wright in western Mexico. 


B. L. ROBINSON, 


Ayenia Wrightii.— Fruticose: branches terete, smooth : 
leaves ovate, acuminate, rounded at the base, serrate, glab- 
rous on both sides, a little paler beneath, 1}—2 inches long, 
half as wide ; some much smaller leaves, 4—6 lines in length, 
fascicled together with the flowers in the axils of the larger 
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ones ; petioles 3~9 lines long: flowers two to five in a group, 
without a common peduncle; pedicels 3 lines in length; sepals 
lanceolate, acuminate, about a line long; petals with blades 
broadly rhombic, entire at the attachment of the hair-like 
claw, but-with four teeth near the apex, the two inner teeth 
very minute, close to the adnation to the staminal cup, the 
outer much larger, acuminate, abruptly bent downward and 
backward; anthers two-celled ; ovary raised on a slender 
stipe of I line in length; fruit 1}—2 lines in diameter, cov- 
ered with numerous small dark glands.— Head of Mazatlan 
River, January, 1889 (No. 1307). Differs from A. truncata 
Rose in its terete branchlets, the longer and more slender 
stipe of the ovary and in the character of its fruit. 


Mimosa affinis.— Annual, sensitive: stem ascending, sim- 
ple or branched, hirsute with spreading or reflexed yellowish- 
brown hairs and armed with small recurved sub-stipular and 
scattered spines: petioles an inch long, bearing a single pair 
of pinnie: leaflets 9-12 pairs, oblong, acutish, 5—7 lines long, 
the lowest pair appressed-pubescent upon the lower surface, 
the others nearly glabrous except on the ciliate margins; 
stipules awl-shaped, striate, ciliate; stipels bristle-formed, 
more or less rigid and dark-colored : peduncles shorter than 
the petioles, bearing small nearly spherical heads 2—2} lines 
in diameter; bractlets awl-shaped to bristle-formed, ciliate, 
exceeding the flowers; corolla4-parted; stamens 4; legumes 
1-4 seeded, about 6 linesin length, 2} lines broad, the surface 
minutely pubescent, and the more or less persistent margins 
provided with numerous very short recurved hooks ({—} a line 
in length).—-Growing in grassy land among cocoanut trees, 
Mazatlan and vicinity, January, 1889 (n. 1218 and 1265). 
These plants having the habit of J/. pudica L. differ con- 
stantly from that species in their smaller heads, and in the 
characters of the fruit. In M. pudica the legume is ciliate 
with less numerous, much longer, coarser bristles, which are 
not at all reflexed. Furthermore, the stipels in M. pudica are 
green and much less bristle-like. 


Buddleia (§GLoBos.e) Wrightii.— Shrub: branches and 
branchlets slender, terete, minutely striate, smooth: leaves 
thin, lanceolate, sharply acuminate, long-attenuate to a slender 
slightly margined petiole, serrate,covered on both surfaces with 
a close and inconspicuous canescent stellate puberulence, green 


| 
i 
we 


¥ 
q 
§ 


342 The Botanical Gazette. [December, 


above, paler beneath, including petiole 4—5 inches long, 1-1} 
inches wide, the uppermost smaller, entire: peduncles in 
pairs, axillary, smooth, 5-10 lines long; heads 5-6 lines 
in diameter ; calyx tomentous, obtusely four-toothed ; corolla 
1} times as long as the calyx, hairy within; stamens and 
clavate entire stigma included.— A ‘‘willow-like bush,’’ head 
of Mazatlan River, January, 1889 (n. 1282). Distinguished 
from the South American /. globosa Lam., B. polycephala 
HBK. and others by its thinner leaves and the absence of the 
dense ferruginous tomentum characteristic of those species ; 
from &. connata Ruiz et Pav. by its narrow petioles, which 
are merely connected by a line and are not truly connate. 
Citharexylum Cinaloanum.— A slender shrub, 4 feet high: 
branchlets striate, roundish or slightly 4-angled, canescent- 
tomentulous: leaves ovate or oblong, usually acuminate, rarely 
obtuse at the apex, acute at the base, entire or with a few 
shallow teeth toward the apex, pale, nearly glabrous but 
slightly roughish above, with short canescent tomentum be- 
neath, 1}—-2} inches long, half as broad; petioles 2—4 lines 
long: spikes single, terminal, slender, nodding; bractlets 
minute, subulate ; flowers subsessile ; calyx campanulate, 1 
line long, striate, pubescent, with 5 very short acuminate 
slightly spreading but not reflexed equal or sub equal teeth ; 
corolla white, pubescent within and without, exceeding the 
calyx by half; segments erect ; fertile stamens four; rudi- 
ment minute; style glabrous; fruit dark, 2 lines in dia- 


meter.— Mazatlan, January, 1889 (n. 1225). Very nearly 
related to C. Berlandiert Robinson, but differing in its larger, 
usually more acuminate leaves, its campanulate rather than 
turbinate calyx with acute instead of blunt lobes, in the erect 
lobes of the corolla, and the glabrous style ; the corolla-lobes 
in C. Berlandieri being larger and more spreading and the 
upper part of the style puberulent. 
Gray Herbarium, Cambridge, Mass. 
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Noteworthy anatomical and physiological researches. 
CONWAY MAC MILLAN. 
Influence of gravity on sleep-movements.! 


Fischer has attempted in these researches to discover the 
influence of gravitation upon the positions assumed by nycti- 
tropic organs during the changing diurnal and nocturnal con- 
ditions. The method of experimentation adopted was simple. 
Two groups of cultures were arranged, in one of which plants 
were placed in abnormal inclinations to the plane of gravity- 
stimulation, while in the other, the plants were rotated upon 
the klinostat. By these means it was possible to show that 
the plants experimented upon could be grouped in two classes: 
(1) those which continued the nyctitropic movements regard- 
less of the direction from which the force of gravity acted; 
and (2) those which failed to assume nyctitropic positions in 
the absence of normal gravity-stimulus. The first group of 
plants —to which belong Trifolium pratense, Portulaca sativa, 
Cassia Marylandica, Oxalis lasiandra, Acacia lophantha and 
others—is named by Fischer auto-nyctitropic. The second 
group, apparently smaller than the first, includes Gossypium 
arboreum, Phaseolus multiflorus, Lupinus albus and certain 
Malvacex, and is named gvo-nyctitropic. These experiments, 
if extended, might be fruitful in explaining some difficult 
problems in plant positions. It would seem particularly de- 
sirable to determine, if possible, fora number of plants, the 
critical angle at which nyctitropic movements fail to appear. 
This is a line which might easily be investigated in many 
American laboratories. 


Effects of transpiration and darkness on form.” 


Wiesner here continues experimentation somewhat along 
the line indicated by Palladin and others, with reference to 
the connection between the form of a plant and its rate of 
transpiration. He has examined more particularly those 
plants which normally form a basal rosette of leaves, as in the 
case of Taraxacum, Capsella, Sempervivum, etc. He finds that 


1A, Fischer: Ueberden Einfluss der Schwerkraft auf die Schlafbewegungen 
der Bletter. Botanische Zeitung, 1890 

* J. Wiesner: Formanderung von Pflanzen bei Culture im absolut feuchten 
Raumer und im Dunkeln. Berichte der deutschen bot. Gesellsch., 1891, p. 46. 
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the behavior of different plants in a saturated atmosphere is 
by no means the same, but that there may be distinguished 
at least four types. 

(1) The rosette of radical leaves is loosened through 
lengthening of internodal areas, both in darkness and satur- 
ated atmosphere. This is the case in Sempervivum tectorum. 

(2) There is no change of shape in obscurity. or in a satu- 
rated atmosphere. ‘Thisis the case in Oxalis floribunda and 
Plantago media. 

(3) The plant undergoes dissociation of the radical rosette 
in darkness but is unaffected by a saturated atmosphere. 
This is the case in Taraxacum officinale. 

(4) The radical rosette is dissociated in the saturated at- 
mosphere but is unaffected by obscurity. This is the case in 
Capsella bursa-pastoris. 

Wiesner holds that in type I the internodal elongations are 
in both cases due to increased transpiration. Type 2 he finds 
difficult and calls into court that witness of last resort, hered- 
ity, saying that there has been produced a phylogenctischen 
kntwicklung which can not be modified by changing conditions 
in the life of a single culture plant. Type 3 is explained by 
considering that light retards growth while transpiration has 
little or no effect, and Type 4 indicates that transpiration may 
be the condition of extended growth, while light has little 
influence, or none at all. 

It does not seem at all certain that all of these explanations 
are final. Type 2 could be better explained by some cause 
separate from those investigated, acting either actively or 
conservatively, to modify or inhibit the influence of the light 
and transpiration current. The writer called attention in the 
GAZETTE of May, 1890, to a peculiar epinastic position of 
Solanum leaves under certain conditions which, he has since 
come to believe were principally of modified transpiration. 
This same plant was afterward examined by Vochting * and 
very good photographs given of the peculiar epinastic posi- 
tion. The Solanum plant also behaves in an interesting 
manner in a saturated atmosphere, assuming much the ap- 
pearance of an etiolated plant. This was recently determined 
at the laboratories of the University of Minnesota. Ina satu- 
rated atmosphere the leaves, however, continue to be strongly 


‘ H. Voichting: Laubbletter und Assimilationthatigkeit, Bot. Zeit., vol. 49, 
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epinastic, although exceedingly small. There is also a for- 
mation, of course, of chlorophyll, and these differences suffice 
to distinguish between the etiolated and hydrolated plant. 
The interesting point is the permanent epinasty induced by 
atmospheric hydrolation; it is quite as marked in the small 
hydrolated leaves of Solanum tuberosum as in the large nor- 
mal leaves of the same plant. Along this line further re- 
searches would supplement Wiesner’s work and probably con- 
firm and extend the investigations of Palladin. At any rate 
the Solanum tuberosum is recommended as a highly sensitive 
hydrolitic plant, and its further examination suggested to 
botanical workers as of much probable interest. 

A monograph of plant-torsions.! 


It is quite impossible to do justice to this voluminous and 
painstaking record of physiological research in a brief review. 
Mention will be made, therefore, of but one among the very 
numerous points of interest. In his researches upon the tor- 
sions’ in plant-organs, De Vries has had occasion to study 
particularly the Dipsacus sylvestris, a plant prone to exhibit 
these anomalous twistings of stems and leaves. He has ac- 
cordingly cultivated the plant for many years in the botani- 
cal garden at Amsterdam. In six years, by careful selection, 
this distinguished investigator has established a variety of the 
teasel which is so constantly characterized by torsions in the 
stem and leaves that he proposes for it the name of Dipsacus 
sylvestris torsus. That these monstrous plants can be so 
rapidly produced by a systematic process of seed-selection is 
indeed worthy of note. For figures and descriptions the 
reader is referred to the article itself, which is one of the two 
or three most notable botanical works of the past year. 

University of Minnesota, Minneapolis. 


BRIEFER ARTICLES. 


Atriplex corrugata, n. sp.— Dicecious, shrubby at base, much 
branched, about a foot high, hoary throughout with a dense scurfy 
pubescence, very leafy: leaves linear-oblanceolate or -oblong, obtuse 


' Hugo de Vries: Monographie der Zwangsdrehungen. Pringsheim's Jahr- 
biicher fiir wiss. Botanik, xxiii, pp. 13-206. 
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or acutish, entire, 3 to 6 lines long: staminate flowers in short crowded 
terminal spikes; pistillate flowers in axillary clusters; bracts thick 
and spongy, 1% to 2 lines long, obovate, united to above the middle, 
the free margins above broad and truncate or rounded or acutish, 
entire, the sides very variously and irregularly appendaged with spongy 
tubercles or crests which have usually a corrugated appearance when 
dry.—Nearly allied to A. Vuttaldit, Discovered by Miss Alice East- 
wood at Grand Junction, Colorado, in well formed fruit on zoth May, 
1891. Miss Eastwood notes it as the earliest in fruit of several per- 
ennial species of the genus growing in the same locality. 

RANUNCULUS GLABERRIMUs, Hook.—This common alpine species 
of the western mountains is much more variable in several respects 
than the published descriptions would indicate. The leaves vary 
from broad to narrow, and though the cauline leaves are ordinarily 
lobed, at least some of them, vet it occasionally happens that all are 
entire. The plant is asa rule wholly glabrous, but the sepals are 
sometimes sparsely villous with white hairs, and the achenes are either 
smooth or finely pubescent. This more pubescent form, as col'ected 
by Mr. Siler in southern Utah with entire leaves, was referred by Dr. 
Gray to RX. Lemmont, which species is as yet known only from the orig- 
inal locality in the Sierra Nevada. 

RANUNCULUS MACAULEYI, Gray.— Fine fruiting specimens of this 
rare species have been recently collected by Miss Eastwood in the 
Elk Mountains above Irwin, Colorado. The achenes are small, in an 
oblong-ovate head, smooth, somewhat compressed, and beaked with 
a rather long linear-subulate straight stvle. ‘he species appears to 
be well distinguished from &. -f/tazcus by its pilose-ciliate leaves, glab- 
rous linear-oblong receptacle, and longer styles. — SERENO Watson, 
Cambridge, Mass. 

The sterile flowers of Panicum elandestinum.— The past season 
there was brought into the laboratory by a student a specimen of this 
species in which the sterile flowers had three well developed stamens. 
According to Gray’s Manual, the lower or sterile flower is ‘(always ?) 
neutral.” On examination of a large number of specimens from this 
vicinity, it was found that by far the greater number had the lower or 
sterile flowers staminate. Specimens from Nebraska showed many 
staminate flowers also. Michigan specimens had the sterile Howers 
neutral. It was also observed that specimens collected early in the 
season had a larger number of staminate flowers than those collected 
later.—TuHos. A. Slate Agricultural College, Brookings, S. D. 


Peculiar forms of proliferation timothy. (WITH PLATE XXV1.) 
In a small plat of Timothy growing on the Experiment Station 
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crounds of the University during the past season, a number of speci 
mens showing these two forms of proliferation were found. Such 
specimens were especially numerous along an irrigating ditch which 
ran through the plat. This abnormal development was probably the 
effects of an. over-supply of water. The form 4, I have observed 
before. It is frequently produced in wet seasons on low and cold 
soil. In this case the floral glume is changed to a leaf, with other 
parts of spikelet normal. @ represents an enlarged spikelet. 

In the form # the spikelet is much changed from the normal. In 
a number of specimens there are four glumes, from between the inner 
pair of which extends a long stipe, generally more or less twisted and 
surmounted by a perfect flower. In some cases there are but two 
glumes below, with long stipe and perfect flower as before. In either 
case the glume above is very large, sometimes changed to a leaf, while 
the palet is inconspicuous, or there is none at all. 4 represents a 
spikelet of this form with four glumes below.— J. W. Toumey, Bos 
anical Laboratory, Univ. of Arizona. 


Iris hexagona.— In August, 1889, I collected at Carlinville. in 
south-central [linois fruiting specimens of an Iris whose species was 
not at the time determined because of the absence of flowers. In the 
season of r8go the flowering period of the species passed without ob 
servation, A special watch was kept during the past summer and in 
early June the plant was taken in full bloom. With the exception of 
two points, viz., size of capsule and distribution the features of the 
plant talhed with the description of I. hexagona. Specimens were 
therefore sent to Dr. Sereno Watson who identified it as above desig- 
nated. While the known distribution would suggest its occurrence 
in this state a careful search has found no record of such occur 
rence.—W. E. ANpREWs, Carlinville, Iinots. 


EDITORIAL. 


OUR READERS are invited to inspect carefully the table of contents 
and list of contributors which acc ompany this number. By doing so 
they will get a comprehensive view of “the high character and va- 
riety of the original communications "—to use the commendatory 
phrase of one of our most eminent friends. The printed pages bear 


evidence of much valuable research which we esteem it a privilege to 


publish. Our readers have a large and distinguished company to 


ji 
ae 
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thank for whatever of interest and instruction they have gained from 
the journal during the past vear. 

THE CLASSIFICATION of the original articles is of some interest 
Naturally taxonomy and morphology lead with 44 titles, of which 
32 belong to phanerogams and 12 to eryptogams; physiology stands 
next with 17 (including four entries relating to flowers and insects): 
anatomy and deselopment have 10; teratology and variations 6, ap 
paratus and methods 4; plant diseases 2; and reports of societies, ete 
5. Making allowance for the various othe1 places of publication the 
relative numbers of articles probably represent fairly the character of 
work which is now going on, if we except the study of plant diseases 
The economic bearings of this study usually determine the publication 
of articles on these subjects elsewhere. 


WHEN THE great increase in sources of publication ts considered it 


is rather surprising that the supply for a journal covering so wide a 


field as this continues unabated. The Au/etins of the Agricultural Ex 


periment Stations, the Proceedings of various societies and academies, 
the West Amoricay Scientist, American Naturalist. the Ameri 
can Journal of Sctence, the American Garden, Garden and Forest and 
other similar journals contain many botanical articles: the Ayna/s of 
Bi tan takes off some of the longer papers; while the Au/Z/etin of the 
Porrev Botanical Club and the Journal of Mycology are replete with 
original articles and summaries of current work. Is there. by reason 
of these abundant sources of publication, temptation to the sending 
out of hastv and inc omplete work ? 


PHE EDITORS’ LABOR during the vear has not been inconsiderable. 
lwenty works have received extended review, and nearly fiftv shorter 
notices have been written to keep abreast of the * Current Literature” 


sent to our table for review. Under the heading * Notes and News ” 
have appeared nearly 200 items, giving a great variety of 


information 
about current events in the botanical world. 


This, together with the 
routine work connected with the regular issuance of the journal. has 
involved an expenditure of energy which few can appreciate who do 
not know it from experience. It has been to the editors a labor of 
love, however. Phes hope that the readers of the Gazerrer have been 
helped by it toa wider knowledge and a more zealous study of the 
sclence which we all delight to honor. 


* 
* 


ATTENTION is called to the announcements on the last page of the 
COVET. 


} 
: 
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CURRENT LITERATURE. 
Minor Notices. 


EVER SINCE homologies were known to exist between heterosporous 
pteridophytes and phanerogams the genus Isoetes has been one of 
peculiar interest, for it has seemed of all known pteridophytes most 
nearly related to phanerogams. Dr. Douglas H. Campbell, whose 
work in the life-histories of pteridophytes 1s well known, has made 
a careful study of the life-history of a species of Isoetes (1.echinospora, 
var. Braunii), and has published his results in Avna/s ef Botan (Vol. 
V. no. 19, Aug. 1891), illustrated by three double plates. He has traced 
the development of the male prothallium, the macrospore and female 
prothallium, and the embryo as to its leaf, root, and foot). Whuile the 
details of technique are both interesting and instructive, for the sub 
ject was beset with unusual difficulties of manipulation, the interest 
naturally centers about the conclusions with regard to the relationship 
of Isoetes. The genus has been ordinarily placed among the Lyco 
podinex, although Vines has called attention to its closer relationship 
to Filicinez, to which latter view Campbell also inclines, and his re- 
sults seem to bear him out in this view. However, Isoetes still seems 
widely isolated at best, and its relationship to Filicinew, while nearer 
than to any other pteridophyte group, may still be considered a some 
what distant one. While nearest to the Filicinea, it still seems to have 
closer homologies with phanerogams than any other pteridophyte. 
Campbell has succeeded in making the very important point that 
these homologies are with the monocotyledons rather than with 
the gymnosperms, thus emphasizing the notion of the independent 
origin of the angiosperms from the pteridophytes and the further 
notion of the origin of monocotvledons from the Filicineee through 
such forms as Isoetes. Of course the intervals are still far too great 
for definite conclusions, but these results with Isoetes are full of 
suggestions for future investigations. 


THE SEVENTEENTH contribution from the cryptogamic laboratory 
of Harvard University is by William Albert Setchell, under the title 
‘Concerning the life-history of Saccorhiza dermatodea.” It is a re 
print from Proc. Am. Acad. xxvi, distributed September, 1891. It 
deals with a very complex and polymorphous member of the Laminar- 
ree. Dealing first with its discovery by De la Pylaie, its distribution, 
habitat, and season, the author treats its morphology under four peri 
ods, each characterized by some important changes in development. 


Then follows a complete account of the histology of each of these per 
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iods, and then a discussion of relationships to certain spec ific forms 
and other Laminariez in general. ‘That the species is a polymorph 


} 


and somewhat confusing one may judge by the fact that in lterature 
it appears under five generic names with nine different specific 
combinations. 

IX AN ARTICLE entitled * The vitalitv of some annual plants,” re 
printed from the October number of the American Journal of Science, 
Mr. Theo. Holm instances a number of annual plants of which he has 
found individuals having arrangements for living over winter. 

Mk. Henry Eccerr has published a catalogue of the Phanerogams 
and Pteridophytes in the vicinity of St. Louis, the radius being about 


1o miles. ‘This is the first complete list of this interesting region since 
Geyer’s Catalogue of 1842. The list contains about 1100 species, and 
Mr. Eggert’s long and patient study of the St. Louis flora insures a 


list both complete and accura 


NOTES AND NEWS 


Dr. AuG. F. Forersre sailed for Enrope the middle of last month. 
ind is now at the Collége de France, Paris. 

ON pace 273 the Gazerre tried say that Mr. T. of Welling 
ton, New Zealand, was preparing plants of that country for distribu- 
tion at sAi/dings per century. 

Dr. ARTHUR Meyer has been called to the professorship of bot 
invin the University of Marburg. Dr. F. G. Kohl, heretofore 
docent. has been made assistant-protessor. 


Dr. HeRMANN HoreMann, professor of botany in the University of 
Giessen, is dead at the age of 72.. Plant climatology, geography and 
phanology are the branches to which he gave especial attention. In 
deed the latter subject Owes most ot Its present development to his 


labors. 

PHREE of the six established scholarships for garden pupils of the 
Missourt Botanical Garden (St. Louis) are to be awarded before the first 
of April next. Those who desire full information concerning the 
creat advantages offered by these scholarships, and the conditions 
upon whi h thev are awarded, should address the Director, Dr. Will 


iam Trelease. 


pp. 292 — 300, with plate 
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GENERAL INDEX. 


«*, The more'important classified entries will be found under the following 


heads: Diseases, Geographical Distribution, Hosts, Journals, Necrology 


Reviews. 


face; + signifies death 


A 


A. A.A. 5S., Washington meeting, 157; botan- | 
ical ps apers, 243, 255, 282, 303: Botanical 
club, 261. 

Abelmoschus moschatus, 139. 

Absorption of fluids, 260. 

Acer dasycarpum, 233; rubrum, 233. 

Achlya, 72, 73: polyandra, 72. 

Achroanthes, 322. 

Actinella linearifolia, 28; odorata. 27; Rusbyi, 
27; Texana, 27. 

Ecidium Chrysopsidis, 48, 85; Cleomis, 48: 
Liatridis, 47,85; Trifolium-repentis, 290. 

Africa rg expedition to, 273 

Agave rigida, 131 

Agoseris, 322 

Agricultural, Department, division of botany 

2, 259; division of forestry, 188; Science, 
Society for promotion of, 35 

Agrimonia parviflora, var. macrocarpa, 3 

Agrostis, alpina, 288; geminata, 288. 

Alabama, plants of, 61, 263, 282, 313. 

Aleuria asterigma, 15 

Aleurites triloba, 141. 

Aleurone grains, method of preparation, 93. 

Allium Nevii 4 

Alopec urus geniculatus, 288 

Alternaria, 62 

Amelanchier alnifolia, 266 

Amphiachyris dracunculoides, 148 

Anacardium occidentale, 140 

Anachoropterts Decaisnei, 172 

Ananassa sativa, 131 

Andromeda polifolia, 230. 

Andropogon macrourus, var. pumilus, 27 

Aneura, 324 

Angelica Lyallii, 287 

Anguria diversifolia, 10; longipedunculata, 
10; oblongifolia, 9 

Anona Cherimolia, 137; reticulata, 137; squa- 
mosa, 137. 

Antennaria luzuloides, 287 

Anthoceros, 324; laevis, 143 

Aphanostephus Pinnulensis, 98. 

Apios tuberosa, 233 

Aplopappus Lyallii, 287; stoloniferus var. 
glabratus, 98 

Apocynum cannabinum, 70 


Apodanthes Blanchetti, 84; globosa, 83; 


Pringlei, 33 
Apple leaves, fungus disease on, 265. 
Aquatic monocots, leaves of, 305 
Aquilegia Canadensis, 229 
Arabis Drummondii, 229; Macounii. 286. 
Aralia quinquefolia, 232 
Arboretum, a national 262. 
Archangelica atropurpurea, 231. 
Archegoniata, phylogeny of, 257, 323. 


, Personals, 


«*x Names of synonyms are printed in //a/ics; names of new species in bold- 
; 


pungens, var. cratericola, 
Uva-Ursi, 232. 
| tenella, 286. 
Arethusa bulbosa, 230. 

Arisema triphyllum, 164. 

Arnica cordifolia, 287; latifolia, 287; Parryi, 
287 

Arrow-weeds of Mexico, 262. 

Artocarpus incisa, 139; integrifolia, 139. 

Arundo, 135. 

Asarum caudatum, 287 

Aspidium adscendens, 14; fragrans, 111. 

Assimilation, simultaneous evolution of O and 
CO2, 273. 

Aster, Orcuttii, 113; pauciflorus, 148; steno- 
meres, 287 

Asterella, 325: hemispherica, 142 

Asterophyllites Williamsonis, 173. 

Astragalus alpinus, 229 

Atrichum angustatum, 206; Selwyni, 206: un- 
dulatum, 206. 

Atriplex corrugata, 345 

Austrahan A. A.S., 93 

Averrhoa Bilimbi, 140. 

Ayenia Wrightii, 340. 


B 


Bacteria, of cucurbits, 257; 303; test for excre- 
tion of acids, 320. 

Bacterial disease of cabbages, 265; of oats, 257 

Bacteriology, use of fermentation tube in, 259. 

Barbula megalocarpa, 206; ruralis, 206 

Baryeidamia parasitica, 263 

Bassovia Donnell-Smithii, 145; macrophylla, 
145; Mexicana, 145 

Beans, tubercles on roots, 158. 

Besleria onogastra, 197; Pansamalana, 197 

Bicollateral bundles, 308 

Bidens Antiguensis, 100; connata, 148; het- 
erosperma, 100, leucantha, 1 

Biology, use of word, 32, 89. 

Bixa orellana, 140 

Blighia sapida. 138 

Bocconia integrifolia, 1; vuleanica, 1. 

Botanical Division, 92; field work of, 259. 

Botrychium, apical growth in roots, 37; sim- 

Bouteloua uniflora, 26. 

Bowmannites Dawsoni, 175. 

Brachistus Escuintlensis, 144. 

Brasenia peltata, 230 

Brazil, Agricultural College, 274. 

Bremia Lactuce, 339. 

Brickellia Hartwegi, 98; Pacayensis, 98. 

Bromelia Pinguin, 35 

Bruchia Hallii, 207 

Bryophytes, relationships of, 323. 

Buddleia Wrightii, 341. 
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Cabbages, bacterial disease of, 265. 
Cajanus Indicus, 140 
Calamagrostis densus, 147; k@lerioides, 147. 
Calamarias, 174 
Calamostachys Binneyana 
Calla palus stris, 231 
Caliexolepium Warscewiczil, 
= ilopogon pulchellus, 230 
althé ip: alustris 
Calypso borealis 230, 241, 296 
Calystegia sepium 233 
Camelina sativa, 233 
Campanula Americana, 70 
rotundifolia, 112 
Campbell, D. H appointment 
Camptosorus rhizophyllus, 112. 
Canbya, 160 
Carphoxera ptelearia 
263, 334 
Cardamune 


173 


196. 


aparinoides, 233 


156 


anew herbarium pest 


bellidifolia, 286 


Carex chordorhiza, 230; Houghtonii, 229; irri 
gua, 231; lacustris, 230; marcida, 288; pau 
ciflora, 230; rostrata, 230; Tolmiei, 288 

Carica Papaya, 135 

Carmen Island, flora of 


258 

Cassandra calyculata, 230, 2: 

Casuarina equisetifolia, 133 

Ceanothus, tubercles on roots 

Cecropia peltata, 137 

Celastrus scandens, 231 

Cephaelis dichotoma, 12; glomerulata, 12 

Cephalanthus occidentalis, 65 

Cercospora Bolleana, 289; Gossypina, 62, 64. 

Cereus grandiflorus, 135; Sargentianus, 320 
Swartzii, 135 

Characew, relationships of, 323. 

Cherry, destructive disease of, 266 

Chorisia soluta, 1 

Chrysophyllum Cainito, 140. 

Citharexylum Cinaloanum, 342. 

Citrus decumana, germination of, 179 


262. 


Cladonia rangiferina 112 
Cladosporium, 266; fulvum, treatment of, 265 
Claytonia cordifolia, 286 


Cleistogamy in Polygonum, 273, 
Clematis verticillaris, 231; 
Clibadium arboreum, 99; 
98; Surinamense. 99 
Clidemia Donnell-Smithii, 
longipetiolata, 5. 
Clubs, botanical, in California, 296 


314. 
Virginiana, 231. 
Donnell-smithii, 


laxiflora var 
; in Canada 


297 
Coleochete, 324 
Cnicus arvensis, 157 
Coccoloba uvifera, 136. 
Cocos nucifera, 131 
Ccemansiella spiralis, 201 
Coix lachryma, 136 
Coleosporium Viburni, 226 
Collecting, better specime ns, 187. 
Colletotrichum Gossypii, 62, 289. 
Colocasia esculenta 139 
Columbian Exposition, 
264 
Composite of Colima, 258; 
Comotherium ilieinum, 46 
Conocephalus conicus, 143 
Conostegia hirtella, 4; lasiopoda, 5 
Continuity of in Bz sirachosper 
mum, 149 
Corallorhiza innata, 232; multiflora, 232. 
Cordyceps unilateralis, 203 
Cornus Baileyi, 118; pubescens, 
lonifera, 118 


botanical exhibit at, 


of Guatemala, 95. 


118, 287; 


sto- 
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Corydalis glauca, 231 
Coscinodon Raui, 207. 
Cotton, black rust of, 61 
265 

Coulter, J. M., appointment, 156 
Coursetia axillaris, 180, 217 
Crepis runcinata, 287 
Crescentia Cujete, 140 
Croton capitatum, 149 
Cryptotaenia Canadensis 
Currant canes 
Cucurbits 


: fungus diseases of 


299 
a new disease of, 262. 
bac teria of, 257, 303. 


Cupressinoxylon, 91 
Cyathea arborea, 133 
Cypevus Engelmann, 128 


Cypripedium acaule, 241; 
tabile, 232 

Cystopteris fragilis, 11 

Cystopus candidus, 340; Ipomceae-panduratac 
340; Portulacae, 340. 


arietinum. 241 


spec- 


D 


Daisy, monstrous form of, 150 
Dalechampia scandens, var. trisecta, 199. 
Daphnopsis Tuerckheimiana, 13. 
Darkness, influence on form, 343 
Delphinium simplex, 285 

Desmide w of Brazil, 158 

Desmidiospora myrmecophila, 203. 
Devyeuxia Canadensis, 288; glomerata, 288 


Diastase in green leaves. 320. 

Dicranum hyperboreum, 207; palustre, 205 
scoparium, 205 

Dieffenbachia Seguine, 134. 


Dionza, movement of, 258 

Dioscorea, 139 

Diseases: apple leaves.265; 
ry, 266; cotton, 61, 265; 
currant canes, 262 
259; sweet potato, 257 

Distichlis maritima, 275 
assica, 277 

Dothiorella Nelumbii, 46. 

Douglasia arctica, 34 

Draba nivalis, 286 

Drosera anglica, 217. 

Dysodia chrysanthemoides, 


cabbages, 265: cher- 
cucurbits, 257, 303; 
pear blight, 
7; tomatoes, 265 
prostrata, 277; 


oats, 257: 


thal- 


148. 


Economic botany, 

Edraxylon, 174 

Embryo of Osmunda, 256. 

Encelia cordata. 100; fetida 100; heterophylla 
100; Mexicana, 100; sudaristata, 100 

Entada scandens, 137 

Entomosporium maculatum, 

Epichloe typhina, 284 

Epilobium clavatum, 286 

Epipactis gigantea, 288; helleborine, 287 

Equisetinew, relationships of, 323. 

Equisetum, 329. 

Eragrostis spicata, 146 

Erigeron Tweedyana, 237 

Eniocaulon septangulare, 230 

Eriodendron anfractuosum, 133. 

Eriogonum niveum, 287 


possibilities of, 255 


290. 


Eriogynia caespitosa, 237; Hendersonii, 236 
Eriophorum alpinum, 230. 
Erodium cicutarium, 148 


Erythrea Pringleana, 85 
Erythronium, 


294; mesochoreum, 294 


« I 


General Index. 353 


Eupatorium ageratifolium var. purpureum, 
98; azureum, 96; ciliatum, 96; Donnell- 
Smithii, 95; var. parvifolium, 96; lyra- 
tum, 96; populifolium, 97; Rafaelense, 
97; rigidum, 98; Tuerckheimii, 97. 

Euphorbia antiquorum, 135. 

Everhartia hymenuloides, 204; lignatilis, 
204 

Experiment station botanists, 288; bulletins, 
91, 156, 184, 189. 


Fabronia pusilla, 207. 
Fasciation in Cnicus, 236. 
Filicinex, relationships of, 323. 
Fimbristemma calyeosa, 196; gonoloboides, 
Flowers and insects, 65, 312. 
Fluids, absorption of 260; movement of, 260. 
Fomes Ellisianus, 113; fraxinophilus, 114. 
Fragaria Virginiana, 286 
Frankia, 202 
Fraxinus, 165 
G 
Galactia discolor, 194; Jussiaeana, 194, 
Gases in plants, 260 
‘ iphical Distribution 
313; Canada, 285 
Colima, 258; Guatemala, 1, 95, 144, 191 
Illinois, 347; Maine, 228; Mexico, 340; 
Montana, 45; St. Croix, 108, 126; West In 
dies, 130 
yeotropism, apparatus to show, 147 
aphalium decurrens, 287 
a heterophyllum, 267. 
Gonatorrhodiella parasitica, 202 
Gonatorrhodum, 202 
lale, G. L.. return of, 188 
Goodyera pubescens. 232; repens, 232 
Gramineae, anatomical characters of, 166, 219 
Gravity, influence on sleep-movements, 343 
Guatemala, plants of, 1, 95, 144, 191. 
Guilandina Bonducella, 136 
Gurania Donneltl-smithii, 10; Levyana, 11 
Gutierrezia Texana, 148 
Gymnosperms, 174; relationships of, 323. 
Gynoxys Henket, 102 


Alabama, 61, 263 
Carmen Is., 258 


H 


Habenaria blepharigiottis, 230; Hookeri, 232 
hyperborea, 232; orbiculata, 232 

Haematoxylon Campechianum, 137. 

Halonia, 173 

Halorageae, 294 

Haplotrichum fmetartum, 19; glomerulosum 
16; voseum, 16 

Helenium nudiflorum, 148; tenuifolium, 149 

Helianthus annuus, pollination of, 234; mollis, 
312 

Helicocephalum sarcophilum, 201 

Heliotium taniense, 45 

Hemicarpha subsquarrosa, 128 

Hemizonella Durandi, 287 

Henrya costata, 198: imbricans, 198; scorpio 
ides, 198 

Herbarium, new pest of, 263, 334; the Parry. 

specimens, better, 187, labelling, 33, 


267 
Heredity in plant hybrids, 255. 
Heterangium Grievii, 175 
Heterocodon rariflorum, 287. 


Heteropteris cotinifolia, 2; retusa, 2. 

Heuchera Williamsii, 237. 

Hibiscus Sabdarifa, 140. 

Hippomane mancinella, 141. 

Hoffman, H. fF, 350 

Hosts: Alyssum. 339, 340; Ampelopsis. 338; 
Anemone, 338; ant, 203; Arundinaria, 282, 
Cardamine, 339; Carex, 226; Cassia, 313; 
Chrysopsis, 48; Cleome, 48; cotton, 61; 
Cyperus,227; Gentiana, 227; Geranium 338, 
339; Hypocrea, 202; Hypomyces, 202 
Ipomcea, 340; Juniperus, 184;- Lactuca, 
208; Liatris, 48; Nelumbium, 46; Potentilla, 

339. 340; Quercus, 297; quince Rumex 

225; service-berry, 184; Setaria, 338; Shep- 

herdia, 113; Stipa, 225; Tephrosia, 314 
Viburnum, 226 

Houstonia purpurea, 113, 229 

Hura crepitans, 133. 

Hybrids, anatomical characters of, 59 
itv in plant, 255 

Hydrastis Canadensis, 73, 122 

Hymenophyllum, 326. 

Hyphomycetes, North American, 14, 201. 

Hypnum ewerianum, 207; colpophyllum 
var. Hagelliforme, 207; crispifolium, 206 
Nuttallii, 207; pinnatifidum, 207; pyg 
maeum. 206; ramu/osum, 206 

Hypocrea, 202; 256 

Hypocrella tuberiformis, 284 

Hypomyces, 202 


hered 


illinois, plants of, 347 

Indiana Academy of Science, 36 

Insects and flowers, 176; mutilation of flow 
ers by, 312 

Iris heagona, 347 

Isoetex, relationships of, 323 

Isopyrum biternatum, 285 


Jacksonia, 322 

Jambosa vulgaris, 139 

Janipha Manihot, 139 

Jeffersonia diphylla, 164 

Journals: American Naturalist, 189; Ameri- 
can Chemical Journal, 92; American Gar 
den, 156; Atti Institut. Bot. Pavia, 60; 
Atti Soc Ital. 156: Annales des Sci 
Naturelles, 60, 298, 305, 308; Botan. Cen 
tralblatt, 58, 92, 93, 94; Botaniska Notiser, 
156; Botanische Zeitung, 34. 158: Bulletin 
Soc jot. de France, 34; Bulletin Swiss 
Bot. Soc. 158; Bulletin Torrey Bot. Club 
35, 89, 91, 189, 294, 295; Centralblatt fuer 
Bakteriologie, 218; Cincinnati Soc. Nat 
Hist. 295; Deutsche Bot. Monatsschrift. 59; 
Education, 120; Gardener's Chronicle, 59 
156; Gardenand Forest, 34, 157; Grevillea 
157, 158; Journal of Botany, 53, 59, 91, 156 
188, 189, 242: Journal de Botanique, 34 184; 
Le Botaniste, 155; Pharmaceutische Rund- 
schau, 91; Pittonia, 89, 322; Pringsheim’'s 
Jahrbuecher fuer wiss. Botanik, 60; Pro- 
ceedings, of the Boston Soc. Nat. Hist 
295; Proceedings of the Phila. Acad. sci 
56; Revue general de Botanique, 155, 189 
305; Transactions Kans. Acad. sci. 157, 
186; Transactions of St. Louis Academy 
Sci. 92; Zoe, 90, 188 

Jumping seeds of Mexico, 262 

Juncus pelocarpus, 128. 

Jussiaea Peruviana var. glaberrima, 6; pil- 
osa var. robustior, 6 
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K 
Kalmia glauca, 232; latifolia, 232 
Kelsey, F. D., lectures, 217. 
Keteleeria Fortunei, 274 
Kceleria cristata, 147 

Krauhnia, 322. 


Labtatae, key to N. A. genera 49 

Lactuca sativa, 208 

Laticiferous tissue, 298. 

Laurinoxylon, 91 

Leaf-structure of Distichlis and Pleuropogon 
275; of Uniola, 166, 219 

Leaves of aquatic monocots, 305. 

Lecithins, biological functions of, 260 

Ledum latifolium, 232 

Leguminose, fixation of free nitrogen, 34. 

Lentinus pholiotoides, 45 

Lepidodendra, 173 

Leskea Austini, 207 

agusticum scopulorum, 287. 

amnanthemum lacunosum, 230 

inaria vulgaris, 157 

istera cordata, 232. 

Athospernum arvense, 157 

Averworts, apical growth of, 141, relation 
ships of, 323 

belia cardinals, 68; Dortmanna, 230; laxi 
flora, var. insignis, 13; spicata, 68; syph 
ilitica, 68, 69 

Lonicera ccerulea;: 230 

Luina hypoleuca, 43, 44: Piperi, 43 

Lycopodineae, 174; relationships of, 323 

I 

I 


vcopodium inundatum, 230 
-vginodendron Oldhamium, 174, 175 


M 


Mactadvena simplicifolia, 198 

Macleania cordata, var. linearfolia, 12 

Maclura tinctoria, 137 

Macrosporium nigr itium, 62; parasiti- 
cum, 62; puecinioides, 47 

Madia glomerata, 287; sativa, 287. 

Maine, flora of Orono, 228 

Maize, sterility of, 58 

Manchester group of botanists, 215 

Mangifera Indica, 138 

Maranta, 139 

Marchantia polymorpha, 142, 143. 

Meehan’'s Monthly, 157 


Maximowtcz, 7, 155 

Melica multinervosa, 235 

Melocactus communis, 135 

Melons, bacteria of, 308. 

Melothria Donnell-Smithii, 9, var. hirtellia, 
9 var. rotundifolia. 9: scabra, 9 

Menyanthes trifoliata, 230 

Metzgeria, 324 

Mexico, new plants of, 340 

Micomia Guatematlensis, 5; Tuerekheimii,5 

Micromeria Douglasii, 287 

Microseris nutans, 287 

Vicrostylts. 322 

Mimosa aftinis, 341 

Missouri Botanic Garden scholarships, 350 

Mollisia cinerea, 45 

Monarda citriodora, 149. 

Moniha fructigena, 266. 

Monochetum diffusum, 4. 


Monocots, leaves of aquatic, 305. 

Monomialism, 215. 

Montana, new species of fungi, 45. 

Montanoa ovalifolia, 99. 

Morong, Thos., appointment, 34 

Mortierella, 201 

Mosses of N. E. America, 90; of North 
America, 205 

Mounting plants, 57, 121 

Movements, influence of gravity on, 343 

Mucor glomerulosus, 16 

Mueller (Thurgau), H., appointment, 58 

Muhlenbergia Alamos, 146 

Musa paradisiaca, 138; sapientum, 133. 

Myrica cerifera, 91 

Myriocarpa longipes var. Yzabalensis, 13 

Myrodia Guatemalteca, 2; funebris, 2 

Myurella Careyana, 207. 

Myxomycetes, collecting and preserving, 263. 


N 


Naegeli, K. von, +, 242 

Nardosmia palmata, 232. 

Nebraska phanerogams, 188 

Necrology Hoffmann, 350; Masson, 218 
Maximowicz, 155: Schomburgk, 217; Von 
Naegeli, 242 

Nectria, a new 7; Vandae, 257 

Neea psychotrioides, 199; Wiesneri, 199 

Nemopanthes Canadensis, 232 

Neopringlea, 294 

Nephradenia fruticosa, 196; neriifolia, 197 

Nephrodium ascendens, 14; duale, 14 

New Zealand, plants of, 27: 

Nicotine, development o 20 

Nitrogen in leaves, relation to light, 321 

Nomenclature, 151, 215, 268, 318 

Notholaena Neallevi, var. Mexicana, 53 


i 
Nuphar advena, 127, 231; luteum, 230. 
Nymphaea reniformis, 127 


Oats, bacterial disease of, 257 


(Edocephalum albidum 
alienum, 17, 23 


3; album, 17, 23; 
ntiacum, 23; badi- 
um, 23; byssinum crystailinum, 24; 
echinulatam, 17 legans, 17; fimetar 
tium, 24: glomerulosum, 15, 24: hyalin- 
24; laeticolor, 24; pallidium, 17, 25; 
pyriforme, 24; Preussii, 24: roseum, 17, 
24; sulphureum, 25; verticillatum, 18, 


26 
Oligonema , 267 
Ophioglosseae, 41 
Ophio 324 


Opuntia coccinellifera, 135; Ficus-indica, 135; 
spinosissima, 125, Tuna, 135 
Orange tree, a remarkable, 311 
Orcuttia, 145; Gree 146 
Oreopanax capitata, 195: oligocarpum, 194 
Orobanche racemosa, 262 
Oryzopsis Canadensis, 232 
Osmunda, 230, 325; apical growth in roots, 
37; cinnamomea, 256; Claytoniana, 256 
Ovules, 92 
P 


Pachystima Canbyi, 90; in cultivation, 187 
Palmer ,Ed., collections of, 156, 242 
Panicum clandestinum, sterile flowers, 346. 
Papaver nudicaule, 285 

Parasites, classification of phanerogamous, 


297 


M ON 0 
Masson, R 


Paullinia searlatina, 193. 

Peach yellows, 322 

Pear blight, 259. 

Peary, Lt. R. E 190. 


General 


ryosa, 195, sessilifolia 195. 


Parnassia palustris, 58; staminodes, 58. 
Parthenium Hysterophorus, 149. 
Passiflora allantophylla, 7; elypeophyla, Prizes, botanical, 321. 


Pringle’s collections, 


Index. 355 


Parathesis melanosticta, 195; pleurobot- Potentilla dissecta, 3; Donnell-Smithii, 3; 


Ehrenbergiana, 3; palustris, 230; Rich- 
ardii, 3; tridenta 229. 


6: dictophylla, 8; ornithoura, 8; Prothallium of Osmunda, 256. 


transversa, 7 


Peat bogs in N. B. 
Pellia, 324 

Pentstemon Haydeni, 311. 


Protoplasm, structure of living, 306. 
Pumila, 229. 


Psidium Guava, 138. 


Psilostrophe 322 
Psychotria Martiana, 12. 
Pteridophytes, relationships of, 323. 


Puccinia Caricis-strictae, 226; Cyperi, 226; 
medusweoides. 226; ornata, 225; Stipae, 
synonymy of, 225. 


Peronospora Cubensis, 339; effusa, 339: gan- Pyrrhopppus, 322. 


gliformis, 208; parasitica, 340; Potentil- 
339 

Peronosporeae, 338. 

Persea gratissima, 138 

Personals: Anderson (F.W.), 90 
C.), 274; Bailey (I,.H.), 156, 274; Barnes 
C.R 122; Berlese (A.N.), 188; Bolley 
H.L.), 156; Brandza(M.), 155, Britton 
Dr. & Mrs.), 188; Campbell (D.H.), 158 
Cockerell (T. D. A.), 156; Cook (O. F. 

273; Cooke (M.C.), 156: Coulter (J.M. 
156, 217; Darwin (F.), 320; Davenport (G. 
E 320; Deane (W.), 156; Foerste 
350: Goebel (K 297; Goodale (G.L. 3 
188, 320; Halsted (B. D.), 273; Hill (E J 
34; Holm (Th 273; Kelsey (F. 
King (T.), 273; Knowlton (F.I 
Koehne (E 189; Kohl (F.G. 350; 
Krossnoff (A 2 Macfarlane (J.M 
273; Macloskie (G 217; Masson (R.),218 
ere 155 Meehan (T.), 157: 
Meve 4 350: Morong (T 34: Muel- 
ler ‘Fancon H.), 58 Naegelt K 24 
Palmer (Ed 156, 242: Pringle (C.G.), 
58; Robinson (B.L 188: Schimper (A 
Ww 319: Schomburgk (R.), 217; Seaton 
(H.1 217; Setchell (W.A.), 188; Smith 
E.F.), 322; Stapf (O.), 90; Sturgis (W.C.), 
188; Thaxter (R.), 188: Toumey (J.W.) 
242: Underwood (1,.M.), 188, 189, 321 
Wilson (W.P 58; Wortmann (J.), 58 

Pestalozziella Anders i 

Peucedanum bicolor 

Peziza 15; arenaria, i. 

Phalaris arundinacea, 230 

Phloem, relations of, 308 

Phoma tlicina, 46 

Phyllotaxy abnormal, 159 

Phylogerfy of Archegoniata, 257, 323. 

Phytophthora infestans, 338. 

Pimenta acris, 139; vulgaris, 139. 

Pinus Donnell-Smithii, 19% 

Pisonia aculeata var 

antago lanceolata, 

Plasmoparé 1 Geranii, 338; pygmaea, 338; viti- 
col 338 

Pleuropogots Califormicum, 279; refractum 

Sabinei, 280 

Pogonia ophioglossoides, 230 

Poinciana regia. 133 

Poisoning plants, 189 

—— ous action of distilled water, 274 

Pol 1a, 322 

Sohve gonum acre, cleist ogamy of 

Polyporus annosus, 15; 

Pontederia cordata, 230 

Postage on plants, 218 

Potamogetonaceae, 305 

Potamogeton crispus, 288; pectinatus, 127 
perfoliatus var. 127; praelongus, 127; Rob- 
binsii, 127; Spirillus, 127, 128. 


thocarpa, 198, 


O 


~ 


Arthur (J. Quercus heterophylla, 26: 


R 


Rachiopteris, 172; aspera, 174; Grayi, 173; 
hirsuta, 173 

Ranunculus Flammula, 129, 130, 233; glaber- 
rimus, 346; hederaceus, 285; hispidus, 
285; lacustris, propagation of, 115; Ma- 
cauleyi, 346. 

Raphides, cause of acridity, 267 

Ravenelia Cassiwcola, 313; glandulaeformis 


314 
Respiration, simultaneous evolution of O and 
CO? , 273 


Reviews: Aveling: Introduction to the study 
of bota 211; Batley: The nursery book, 
185; Sarllon: Histoire des plantes, 183; 
Bergen: Glimpses at the plant world, 317 
Brotherus « ee Musci Lapponiae Ko- 
laenses, 271 impbell: Isoetes echino 
spora, 349 Coulter Flora of Texas, 268 
Drude: Handbuch der geographische Bo- 
tanik, 153: Agvert: Catalogue of St. Louis 
plants, 350; Addis Everhart: N. Ameri- 
can Pyrenomycetes, 121 Engelmann: 
Botanisches Adressbuch, 217, 240; Farlow 
re Seymour: Host Index, 271; Gray: Re 
vised manual, 90, 211; Forest trees of 
North America, 240; Greene: Flora Fran- 
ciscana, 185, Griffiths: Diseases of crops, 
120: Hlackel: Grasses of dry climates, 87; 
Higley « Raddin: Flora ot Cook county, 
Ills. 271; Practical Botany, 210: 
Hitchcock: Catalogue of plants of Ames, 
lowa, 88; /folm: Germination of some N. 
A. plants, 185; Underground structures of 
plants, 89; Vitality of annual plants, 350; 

Jesup: Fiowering plants and higher cryp 

tograms of Hanover, N. H., 186; A7zhi- 

man: Pflanzenbiologische Studien aus 

Russisch Lappland, 153; Lazenby @ Wer- 

ner: Catalogue of Ohio plants, 56; .Wa- 

coun; Catalogue of Canadian plants, 32; 

MacLeod: Fertilization of flowers, 57; 

Mix: Ona Kephir-like yeast, 270 ware 

son; Canadian Hepaticae, 32; 

Botanical collector's guide, 317; Av 

Structure and development of Choreoco- 

lax, 270; Richter: Plantae Europaeae, 152 

Robinson: Contributions from Gray Her 

barium, 294; Rose: Contributions from 

National Herbarium, 293; Sacardo: Syl- 

ioge Fungorum, 316: Sargent: Silva of N 

A.. 30; Sauvageau Sur les feuilles de 

quelques monocotyledons aquatiques , 242, 
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305; Schulz: Adaptation to pollination 
55, Scribner: Fungus diseases of the 
grape and other plants,184; Mexican 
grasses, 294; Sefchell: Notes on the spec 
cies of Doassansia, 270; Saccorhiza der- 
matodea, 349; Smith: Enumeratio Plant- 
arum Guatemalensium, 185; Strashurger 
(see Thaxte; North American 
Laboulbeniaceae , 120, Report of Conn. ex 
periment station, 155; 7yre/ease: Species 
of Epilobium, 182; The Missouri Botani 
cal Garden, 56; lon Tubeuf: Samen 
Fruchte und Keimlinge der Culturpflan 
zen, 242: Watson: Contributions to North 
American botany, 294: Warming: Podos 
temaceae, 238; Weed: Plants as rock- 
makers, 31; Moll: Plants of Sidney, 295 
Zopf: Pilze, 29 

Rhachiopteris, 172 

Rhacopteris, 17! 

Rhamnus lanceolatus, 165 

Rhizogonium lacunosum 
173: verticillatum, 173 

Rhizophora Mangle, 135 

Rhodora Canadensis, 232 

Khopalomyces candidus, 19 . cervinus, 19, 
20, 25; Cucurbitarum, 20 elegans, 20, 
21, 25; nigripes, 22, 25; pallidus, 19, 20 
strangulatus, 21, 25 

Riccia, 143 


reticulatum 


Riddellia , 322 

Robinia Pseudacacia, utilizing free nitrogen 
58 

Robinson, B.. L., resignation, 188 


Roell’s collections, 59 

Rollinia Sieberi, 137 

Rubus Chamaemorus, 126: occidentalis var 
grandiflora, 3 

Rumex crispus, 157 


S 


Sagittaria heterophylla, 128 

St. Croix region, flora of, 108, 126 

sSalsola, 262 

Sanguinaria Canadensis, 159 

Salix Austinae, 106: Barclayi, 107; Breweri 
106; Brownii var. petraea, 107; Californica 
106, 107; cordata, 104, 107; Coulteri, 105 
Drummondiana 106 flavescens 105 
Geyeriana, 105; glauca, 107; Hookeriana 
104, 108; Humboldtiana, 102, vars. 102 
103; laevigata, 108: !asiandra, 103: lasio 
lepis, 104, 106; Lemmoni, 106; longifolia 
104; lucida, 103; macrocarpa, 105; Monica 
107; nigra, 102; pellita, 106; phlebuphylla 
107; reticulata, 108; rostrata, 108: Scou 
leriana, 105; sessil:folia, 104; Sitchensis 
105, 106; tenera, 107; vestita, 108 

Sapota achras, 1 

Saprolegnia, 

Sarcodes sanguinea, 54 

Saxifragaceae, anatomical characters, 58. 

Sanxifraga Virginiensis, 231 

Schinzia Alni, 262 

Schomburgk, R., +, 217 

Scirpus debilis, 128 

Sclerospora gramimicola, 338 

Seaton, H. E., collections in Mexico, 217. 

Sechium edule, 139 

Selaginella rupestris, 112 

Senecio Aschenbornianus, 101; Donnell- 
Smithii 100; Candelariae, 102; Coban- 
ensis, 101; Ghiesbreghtii, 101, var. pau- 
ecifloras, 101; grandifolius, 101; Kerme 
sinus, 102. 


Serjania acuta, 192; Cambessedeana, 193; 
psilophylla, 191; rhachiptera, 192 
rutisepala, 191; sordida, 191. 

Setchell, W. A., appointment, 188. 

Sicyos Deppei, 12; longisepalus, 11. 

Sidalcea malvaeflora, 286 

Sigmoideomyces dispiroides, 22, 26. 

Silene Grayi, 44; Suksdortii, 44: Macounii, 


Silphium laciniatum, 114 

Sitilias 322 

Sleep-movements, influence of gravity on 
34 

Smilacina trifolia, 230 

Solanaceae from Guatemala, 144. 

Solanum Donnell-Smithii, 144; olivaeforme 
13; rostratum, 149 

Solenophora erubescens, 197. 

Spartina cynosuroides, 230; densiflora, 292 
Gouini, 292; gracilis, 292; junciformis, 
292 

Spathyema, 322 

Spectroscope in botanical studies, 256 

Spermaphytic flower, terminology, 178 

sphaerotheca lanestris, 297 

Sphagnum, 324 

Sphenophyllum Sfephanense, 175 

Spilanthes Beccabunga, 100; repens, 100 

Spiranthes cernua, 232° gracilis, 232. 

Spirogyra, conjugation, 35 

Spondias lutea, 194 I 

Sporobolus pilosus, 26 

sporodesmium sorisporioides, 47 

Stapf, Otto, appointment, 90. 

1a longipes, 286 

stevia compacta, 95 

iopteris Germanica, 233 

W. C., appointment, 188 

in fungi, 34 

nia Mahogoni, 137 

arpus, 322; fuetidus, 230, 164 

Syncephalis, 201 


Systematic botany, future of, 243 


Talinum patens, 112; teretifolium, 112 

Tamarindus Indi 140 

Taphrina 

rechnique, notes on, 71 

Tecoma radicans, mutilation of flowers, 314. 

Tellima nudicaulis, 237, pentandra, 237; Wil- 
hams, 237 

rerminalia catappa, 133 

Tetragonotheca Guatemalensis, 99; Texana, 
99 

Thalictrum dioicum, 232; Fendleri, 285. 

Thaspium aureum, 231 

Thaxter, Roland, appointment, 188 

Theobroma cacao, 140. 

Thrinax argentea, 133 

Thysanocarpus vusillus, 286 

libouchina Bourgeana, 4 

Timothy, proliferation of, 346 

Tithonia tubaeformis, 100 


16 


Tobacco, spot disease of, 321 
Torsions, DeVries on, 345 
Toumey, J. W., appointment, 242. 


Transpiration, 260; acceleration of, 272; in 
fluence of anaesthetics, 28; influence on 
form, 343 

Trifolium involucratum, 286; microcephalum, 


9 


Trillium recurvatum, 231; sesile, 163 
Triosteum pertoliatum, 65 
Triuris brevistylis, 14, diaphana, 14 
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Troximon , 322 


Tubercles on roots. of beans, 158; of Ceano- 


thus, 262 
U 

Ulodendron, 173 

Underwood, L. M., resignation and appoint 
ment, 188; collections, 189 

Umiola, anatomical structure of leaves, 219, 
168, 275 

Uredineae, 225 

Uredo Fici, 289 

Uromyces caryophyllinus, 321; Caricis, 226 
Genti: 227: perigynius, 226: Trifolii, 
290 


Vaccinium Canadense, 232 

Vacuoles, origin of, 93 

Veratrum viride 

Verbascum Blattaria, 157 

Vernonia leiocarpa, 95: Salvinae var. canes- 
cens, 95; triflosculosa, 95. 


INDEX TO 


Anderson, F. W., 113; (Ellis and) 45 
Andrews, Wm. E., 33, 347. 

Arthur, J. C., 215. 225 

Atkinson, Geo. F.. 61, 282, 313 


tailey, L. H., 215 
Bailey, W. W., 311 
Barnes, C. R., 205, 235 
Barton, B. W., 150 
Beal, W. J., 57. 

Bebb, M. S., 102, 121 
Blanchard, F. , 241. 
Bowers, Homer, 73. 


Campbell, D. H., 37, 323 

Canby, Wm. M.. 236. 

Coulter, John M.. 95, 144, 242: (and Rose) 
180 


Davenport, Geo. E., 53 
Davis, Bradley M., 149 
Davis, Chas. E., 115 
Dewey, 38%. 


Ellis, J. B.. (& Anderson), 45 
Evans, W. 234. 


Farlow, W. G., 179 
Foerste, Aug. F., 159 


Ganong. W. F., 123. 


Authors. 25 


Veronica Buxbaumii, 232. 
Vioia pubescens, 232. 
Volutella occidentalis, 46; var. minor, 47. 


W 


Walnuts, English, 265. 
Water-pore, abnormal, 235. 
Webera nutans, 206. 
West Indies, visit to, 130 
Wheat, artificial pollination of, 266. 
Willardia, 294 
Willows, notes on N. Am., 102. 
Wilson, W. P., election, 58 
Wrstaria, 322 
Woodsia Ilvensis, 111; obtusa, 111. 
Zea canina, 294 
Zeitschrift fuer Pflanzenkrankheiten, 218. 
Zexmenia dulcis, 99; scandens, 99; trachy- 
lepis, 100. 
Zizia cordata, 287 
Zygopteris, 172 


AUTHORS. 


Halsted, B. D., 288, 303, 338. 

Hill, E. J., 108, 126, 299. 

Hitchcock, A. 1é 

Holm, Theo. , 87, 166,219, 242, 274, 275. 
Humphrey, J. E., 71. 


Jepson, W. L., 297. 
Kearney, T. H., 314. 


MacMillan, Conway, 28, 149, 178, 272, 305, 
308, 343. 
Macoun, James M.., ‘285. 

Meehan, Thomas, 54, 176, 312. 

Mottier, David M., 141. 


Piper. Chas. V., 296. 


Rand, Edward L,, 318. 
Riley, C. V., 334 

Robertson, Charles, 65. 

Robinson, B. L., 43, 82, 114, 343 

Rose, J. N., 113. (Coulter &), 27, 180. 
Rush, W. H., 208 


Saccardo, P. A., 153 
Schneck, Jacob, 312, 314. 
Seribner, F. Lamson, 228. 
Selby, Aug. D., 90, 148. 
Smith, John Donnell, 1, 191. 
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Stokes, Alfred C., 49. Vasey, George, 26, 145, 235, 292. 

Swezey, Goodwin D., 147. 

‘Thaxter, Roland, 14, 201 Watson, Sereno, 267, 311, 345. 


White David, 172. 
Toumey, J. W., 236, 346. Williams. Thos. A., 346 
Wittrock, Veit, 8. 


Underwood, L. M., 268. Woolson, Geo. C., 187. 


ERRATA. 


p. 22, line 7, for hyhw read hyphe. 

p. 26, line 2, for inside read method. 

p. 26, line 9, for Sigmiodeomyces read Sigmoideomyces. 

p. 26, line 11, for when read where 

p. 62, line 3, for Colletotrichium read Colletotrichum 

p- 76, line g from bottom, for inclines read inclined 

p. 77, last line, de/e not 

p. 100, line 12, for oxylepsis read oxylepis 

p. 107, line 10, insert S. after 17 

p. 137, line 3 from bottom, for sap read sop 

p. 138, line 3, for sap read sop 

p- 138, line 20, for savory read curry 

p. 139, line 12, for mashed read washed 

p. 139, line 4 from bottom, for ocara read ochra 

p. 139, footnote 41, for Lechium read Sechium 

p. 140, line 2, for pie read pea 

p. 140, line 5, for roots read nuts 

p. 140, line 15, for Lucca read Lucea 

p. 147, line 18 from bottom, de/e n. sp.— The species was previously de- 
scribed in the [lest American Scientist 

p. 149, line 18 from bottom, for sasisfactory read satisfactory 

p. 188, line 22, insert Station after Experiment 

p. 199, line 16 from bottom, for Pirus read Pinus 

p- 210, line 13, insert translation of before Strasburger’s 

p. 213, make follow compound 

p. 240, transpose the two footnotes 


Pp. 273, lines 6 and 9 from bottom, for King read Kirk 
p- 273, line 6 from bottom, for $4.50 read 45 sh 
p. 289, line 7, for gossypii read Gossypui 
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Magazine. 


An Exceptional Year. 


The Year 1891 has been marked by a greater advance than any similar period 
since the Magazine was established. Not only has the literary and artistic ex- 
cellence been maintained and increased, but a corresponding gain has been made 
in the sale and influence of the Magazine. At the end of 1891 the circulation 
‘has risen to more than 140,000. It may justily be promised that the further 
improvements for the coming year will be proportionate to these largely increased 
opportunities 

For Next Year. 


It is not possible to give, in a brief space, an account of all the features in 
preparation, but the material is deficient in neither importance nor range of 
subject. Among the subjects treated: 


The Poor in the World’s Great Cities. 


It is proposed to publish a series of articles, upon a scale not before attempted, 
giving the results of special study and work among the poor of the great cities 
The plan will include an account of the conditions of life in those cities (in 
many lands) where the results of research will be helpful for purposes of com- 
parison as well as for their own intrinsic interest. While, from a scientific point 
of view, the articles will be a contribution of great importance, the treatment 
will be thoroughly popular, and the elaborate illustrations will serve to make 
the presentation of the subject vived as well as picturesque. 


Washington Allston. 


Unpublished Reminiscences and Letters of this foremost among early American 
painters. A number of illustrations will lend additional interst to the articles. 


Out of Door Papers. 


In the early spring will be begun a number of seasonable articles, among them 
being: 


S:aail Country Places. how to lay out and beautify tyem, by SamueL Parsons, Jr 

Fishing Lore from an Angler’s Note-Book, by Dr. Leroy M. YaLe 

Mountain Station Life in New Zealand, by Sipney Dickinson 

Racing in Australia, by Sipney Dickinson, with illustrations by Birak HARRISON 
The illustrations are made from original material 


I full prospectus appears in the Holiday Numéer, now ready, 
PRICE, 25 CENTS. $3.00 A YEAR. 
CHARLES SCRIBNER’S SONS, 743 and 745 New York. 


niversit¥ 


Highest AND SCHOOL. ESTABLISHED 1860. ENTER NOW. 
BXPEN CE FOR POSITIONS. UNEQUALLED IN THE SUCCESS OF ITS GRADUATES. 
WKITE FOR. ELEGANT CATALOGUE, FREE. HEEB & OSBORN. 
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The year just closing has been an especially prosperous one. The number of 
contributors has been large, the articles have covered a wide range of subjects, 
and both the scientific and educational value of the writings have reached a 
high standard. 

Although promising but 24 pages monthly, the issues have averaged about 30 
The illustrations have been ample, averaging more than two and a half full 
plates for each number, with many cuts printed in the text. These have been 
of the best quality of photo-engraving and lithographic work 


FOR 1892. 


The make-up and conduct of the journal will remain essentially as heretofore 
The secure financial basis which has now been reached justifies the publishers 
in announcing 


AN !INCREASE IN SIZE 


from 24 to 32 pages monthly, with the probability that, as in the preceding 
years, the number of pages printed will exceed the number promised 

The now familiar appearance of the journal will not be altered by any marked 
changes, although a few minor ones will be introduced, the most important be- 
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